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(54) 3AHOMHHAK)mHft 3JTEMEHT 

(57) H306pCTCHMC OTROCHTCX V BMHHCflHTtaV- 
HQB TCXHHXC H MOXBT SVTh HCnOJttSOftaHO ft 

3anouHBaioiiDDC ycTpoficnaz 3BM, b paapa- 
6crrtax cacreM acconBrraiHOR naiaara, Ycr- 



podcTBO muBonxer aoBnam> eh4»p~ 
wax^toBayio ortoTHocrb, HaAexHOCTt a ynpo- 

CTHTB TCXHOAOnOO npOH3BOACTBa 3a chct Toro, 
TTO MOnCKyjupHM* BOCHTCJTV HRl)K>pUa£(UB 
BtmoraCR 83 COCgKHgHKB C BH3K0p33M6pE0fl 

crpyrrypoft r aancccH Ha AoDQJXBHrejxhHUB 

ClOfl HOCBTCTLfl 3&P4R0S C afiacTpOHHO-BDHHOH 
UpOBOAHMOCThJO, TTO QOSftQASCT 3aiIHCb£ft3Tfc H 
WHTWB3U HH$OpM20(BX> B C(B$pOBOM HAH 

aBanoro-jpccxpexBOM br^c 2 ha. 
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H*o6pcr«nre OTHoarrca k BiracTHrreAbBOd 
tcxhekc h Moxer 6wjfc HcnambsoiaHO a 
aanoMHHajomax ycrpoficrtax 3BM, > paapar 

60T1X CHCTCM ACCQBaATBBBBfX w«nnroawmyy 

ycTpoftcra, coaAaaac oaincoa aahhhx c opawioi 
AOcryooM, coinnffw c nwco-ayj^o annaparypw 

HOWrO nOKQJTCHHSI. 

B Hacroamcc Bpeua Hcnagh«naaHe flany- 
npoMUHHXOBQ* Tcxaonorra b odnaciu arapo- 
3nesrpo5Ess r cesAasss SAtrrpcssur 
ycTpoftcm orpamiHCflo Tt*» to hwcct orpa- 
KHKenByio nonBHXHom aaexTpoea*, 6ojumoe 
TOUTopuacncsHc K caoxhoctb npoaaBOACTBa 

21. 

Cea^ac after itBTeacuBHuS doecx hobux 

DpHHIpUIOB ^lyHTOttOHBpOBaHHa B apOH3BOACT- 

ea anerrppBtHux ycrpoftct* c BcnaataotaHxeM 
cyaepMoneicyjupiauc aacaM&Aea, xapaxTepaay- 
ronorxar cbokmb kbjuocb paaMepaMB, paaao- 
o6paa»CM 4»pH a Korophic boa bosac&ctbhgm 
oaarrpinecKoro, MarBRTSoro noncA aw cio- 

TOlOfO OOAyteHHX K3MCHJODT CSOB 3JltrrpO({m- 

3KiecKHc bsxb oxmnecxBc xapaxrtpxcTUXB. 

- 3tot boaxqa OTxphaaer qcpcscxthbu 
coxaawui sacktpqbbhx ycrpoftcn Boaoro 

AOKQACaBX, 0CH0B3HHHX aa 80BUX MexaBBSMax 
xpaHCBBB a npco6pa30BaaHj BB^pnamn h 
noatfope ooonercnyiomKx uaTepaanoa. Yct- 
poftcn, Koropue Moryr o6jawm 6ance 

BHCQXOB BAOTBOCTMO 3ACMC8TOB, OppCTOB 

TcxHOAorsea h bucokoA Bagcacaoctuo. 

Ksbcctho opraHBTOcroc aaoowKHajomeo 
ycrpoacTBo, coAepacamee aanoMBBaiomyn mbt- 

pHtQT BE OpraHBHCCXOM KOMBayBfle, ACTCKTOPi 

anpecauH Aemn<|)paTop, peracrp uzcxm. 3ano^ 
MKBaiomaB Marpana, kmcct xumcaiOBHyv> 
crpyxrypy [3 ). HcAOcmKOM aabboto ycrpaA- 
crma muiacrrcfl CAoaxaocr* a ipoHoaaxocTB> 
aaooMoian&iea Marpamt a caxoro ycrpoftCTBa, 
tto BecMca cymecTieeHo npx bspotob/ichbb a 
BKcaffyaraojBB. CAoacaocrv a rpoMosAXocr* 
o6ycnoaacBH toi» «m> bbcacb uobuh aneMCtft 
peracrp Macs*. 
HaafioacB QAaassac z ussAacMouy xba*> 
crca aanoMBBiwiBjso ycrpoacrao ua opramrco- 
cxob ocaosc* cocroxmee so actviHKxa 
naraaBs, aflpocHMx vsem (X, Y • aApeca), 
Acronpfca a aanoKaaaioaieft Matpauu. 3ano- 

Wwha k;iuid| 3JICMCVT KATpBZQt COCTOBT 83 

soanmpamaom ocaoBaaaa, a* xoropoe 
aasectBM naa buikmbd nepncBBBxy/upBUX 

CAOB QpOWUlBBXOB CO CAOCM MCMexyjlSpBOfO 

Bocarcjis HBttwpKacBH MexAy aaxa a samara 
hkh cnoft (4). Cooa MOJiexyjupaoro bocbtcjib 
au4»puaa3a. auxoAaea sa opraasnccxoft 
AByxxDMnoflearaoA cacTotar oxacaBTenBHo* 
BoccTaBoaarBBbBoa oapw cbcauaefoifl, tbxbx 
rax (t>eppouea ^eppoosaayM, opBearrapoiaa* 



kmc oepncaajayABpao AB^acTpaiccxoKy 
mow, llpoaecc aanaca ocaoaaa aa xan eaaa 
TyaaejiapoBaBafl (4]. 

B B3BCCTB0M yCTpOHCTBC UpOBjCCC JaUBCH 

a cmpaBH* BB^pMasaa npoBCxaAar aocpea- 
ctbom BAexTpaqecxcro nana, a cwnoaaHc 
onraqeacBM cnocoooM, hto cywecneaao yc- 
jioxzact MexaaxsM aoaaqvoHajtoaaaBB, bob- 
Tony paaMepai aanoM B Raj oai ero MCMcara a cro 
ggj^pMaqgOHaag aKCTKec» npa rex xe 
.TonoaonraeOERx paaMepax MeravuxB*iecxoA pas- 
bqaxb onpcAtnaerca o anw ec aaM ycTpoHcrsoM, 
t. e. AavttHcanicc noBumcHHc onoTBocra 
aaaoMBBaxtnaoc 3jicmchtqb bciosmoxho. Kpo- 

MC TOTO, 0OTBHCCXO6 CMHTMBaBBB TBXBLC 

CBuacacT BaaaxaoCTb paoora aanoHaaajoBicro 
MeMCSTa BcncACtBRe cjxojkhocth ooshx^hohb- 
poaaBRx ooTH^ecicoro jxyqa. 

3aaaqea B3o6pctchm snmacrca noauneaBe 
BB4>opMaBMOHnoft ruiOTHOCTH 3anoMimaiotuero 
BJieMeaTa, iXQauateaaa kmcxbocth ero pa 6am 

H npoCTOra BaiVTQBAeBBB. 

nocraajtcaaaji aaflasa pcmaercx tcm, *to 
MatieKyiiapHHB sanoMHHajonpca^ xicuesn, co- 

Aep3BBBaxfr. ABSJICXTpHHCCTOC OCHOBABUe, HA 
KOTOpoe HSBCCCHM ABA B33BM8Q ACpHtaAHXy- 
ABpHMX CAOB ErpOBOABHKOB CO CAOCM KOACKy- 

AapHOxo ' HocHTcna BH^opMamui. Mcxny hhhk 
a aantETBua caob« ba cnoft apoBOA- 

BHKOB EAECCCB ppnnmm+jn.'utrft CJBS& BOCaTC* 

iul aapxAOB c aAexTposao-Koaaoft 
npOBOAEMOCTfcB> c pacaOAOxeaHbac Ba Hew 
CAOCM HDACKyoapEDrO BOCBTCAB HH^JOpMaHHB* 

aunoABeaaoro aa ooanaieBaA c RBaxopaaacep* 
aoa crpyxtypoft, AHcxpetao aaKesaxnnaM a 
pz&cncM Aaanaaoae apoBQAHMocn c aanH&ro 

D£4>p0BO8 BAB aBA^OIO-AHCXpCTBaft BB^Opua- 
QBBL 

Ora&tBTeAfcaiot err npoTOTaaa oaaaaaxaMa 
BBAacToc aajieoiaao' AonoABBTeBBaoro cjiou 
HocxTCAA aapsAQB c ajiexTpoaao-BOBBOB apo- 
BOABMocniw; MOAeryAxpauft bochtgabj aa4x>p- 
Manaa, pacnoAOXXHBHB: bb> caoo bocbxcab 
aapAAoa, Buaoaaea as cocahbchbx c bbbico* 
paaMepacra CTpyxrypoa, aacxpeTBO aaMeaaio* 
xajsu a' paomcM Aaaaaaoae npoaoAaMocra c 
aanacaio zuntpoaoa bab aaaAorp-aaacprrBoa 
HHitopManaa, 

rToacx bo oaTCBTBoft a Hayroo-TexHBHe- 

CXBM BCTORBBXaM BB4K)pMaaaB t airamfn ypOB- 

hx Texaaxa hc buxbba ycrpottcTB, 
xaparrepasy aagaxca BpaaaaxaMB, BAcmwHim- 
mb cyn^ctBCHBMM apasaaxaM a coBoaaaioaDa 
c OTAii<arrcA&iao<a npicaHaxajoi aaxanxeMoro 
B3o5pcreRBB| o6ecne<DaaB3aaxMa Aocraxeaae 
TcxaaHecxoro pesynbTara. CneffpaaTeAbao, aa- 
BAAseMoe a3o6peTeaafr cooTaetciBycT rpc6oaa- 
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HKJO "HOBH3HO&** H "H306pCTaTOttCKHft ypO 
BCHfc*. 

HcnojnooBaaae b MOJiexyaxpHOK 3anoM*t- 
uatomcM aneMeim xxMaqecxxx cooxuaeKaft c 
atisKopaaMepaoft crpyrrypoft o6yoioaxicHo tcm, 
htq coeoHBefDU c HH3Kopa3McpHofl CTpyirrypotf 
xapaxTepaayioTca anerrpoHitofi crpyxTypaoft 
HcycToflTOBOcn»ia a nofl bosac^ctbhcm xpbtb- 
qecxoro djicktphicckoto boju npoHCxomrr 
o6patHMoe anexTpoHHo-ctpyicrypHoe npeo6pa- 
aoBaHHe. 3ncxTpoHHo-crpyrrypHoe npcoopa^o- 
eaRHe nog AeftcraaeM ajiexTpa^iccxoro nana 
Dpoacxanax 3a ctct aepeaoca aapxxa Ba cnoa 

C 3^CKTpOHHO-HOHBOd QppBOm£MOCTI>tO r npKBO- 

Asnaero x cymecni cHHOxy h3mchchhk) opoao- 
Ahmocth Moncjcy^apHoft chctcmm; nepexon 
jHSJicKTp HX-Mcra/ui h/ih noJiynpo*o«BKX. 

Ha (JjHr, 1 npcjjcraiJieBa cxeMa noaepe*- 
Boro paapesa Maneicy,rcspBoro 3aooMxuaiOQero 

3/ICMCKTa. 

3anoMHHawnota 3hcm£BT coACpxaT Aaa- 
^crrpHHCQCoc ocaosaHBe I, Ba xoropoe 
HaueccH wofl npoBaaaaicoi 2, troaepx xoroporo 
Haaecea nanojimrrejiLmdS ahcxpcthhS cjioA 
KOCHT^ieA aapaaa c antrrpouHOHOHHod npb- 

BQUHMOCTBIO, BBBpKMCp, none- 

xyaxpaoro hocbtcji* aao>opManini 4/ 
pacnoAoxeaind aa oioa nocarena aapxxa, 
Bunojutea K3 opaeHTHpoaaHHoro cocsHaeaaa c 
KBaxopaaMepaoH crpyxrypcR, aaapaicep, aa 
TerpaajuaxBHonaMermBa (TSNG). Cjvofc opo- 
boahhxoi 5 aaa'eces opToroaaafcaii caojo 

OpOBOAHHKOB 2. JIOBCpOC CTpyKTypH IUHOJTHCR 

saoorraua cnoft 6* 

3anoKHHaioxnHft sjicmcwt pa6crraer uxeay- 
X3VHU o6paaoK. Xlpm women xonrcecxoa "I* 
na apoaooKflKB 2 a 4, xorrapue xanxxnea X 
a Y a^pccaMH sagowHHaJBiaca waTpama, 
nofiacrca BMnyavcape. Hanpaxeaac Ems.. 
npeoumaauaee noporoaoe .Banpsxceaae Eoopw. . 
xoropoe onpcaenxoTca .xoBxpcTaKM cocraaoM 
HcnojibsycKHX co eaaaeaigg* Rocae sanHCHaa^ 
lomero aji errpa^e cadro BMnyvbca conparHaae- 
aae laAOMxaw&aao xicmchtb nepexaaar aa 
BucoxooKHoro coctoxbb* a aaaxooMBoe, npa 
rranoanwi HBQ)opxaisfB aa tc ace aapccaiao 
npofto«jt3nc» nonicrcx xoaTpojn>aoe aanpaxce- 
hhc^Ecc, bo ieaaHRBe Meabne Erop,* flo 
Bemrnrae aporcxaeuons roxa moxho cyjpm o 
cocToxaxar aaxraaaaaoiacre aneMeara: bb3XO- 
omboc cocroaaae • npa aaaaca Aonreecxoa 

"1*, BAB BMCOXOOMBOe COCTOSHKC • OpB 30nHCB 

Aorawxoro "(T, ajm aaoSoporr. npa crapaaaa 
Ha4wpKanaa aa cooracTcrayjoome bkboxu X 
■ a Y rroaa ercg HMnyaacgoa aaapaxdaae Ecr.'* 
CooTBCTcrayxaaaa AaarpaMMa pafioru aanoMH- 
Haramcro aneMeara Bpeacraaacaa aa- 4>ar. 2. 

npouccc aanacx wapr aa ctct -roro, tto a 
MoaexyaapBOR chctchc c KaaxopasMepKoa 
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CTpyxTypaoft noix Boa&eBcraaeM apanoaKCHHoro 
Barrpaaceaaa opoaexoaaT a3MeaeaHe ancxTpoa- 
Roro paenpeaeaaaaa a nepexoa aa coctohhkx 
c aaaxoft npOBoaaMOcrbK} b coctdahbd c 
bucokoh npoaoffHHocrwo McuicxynapBoa cacre- 

KaftOTccTxcaHHc xapaxTcpacTKxa axxoflpo* 
ro a Koac^aoro coctozbxj aaaacar or aajta 
Bcooaaaywaix cocothchh* a CTcncaa bowsA- 
ctbhji aa bbx 3aaaaaa apCMA a aeamaBy 
Aeflreaa anexrpaMecxbfo noora moxeo aos- 
yvrn saaaaBoe 3 Has cane npoaoABMOcra, t.c 
aaxaaax speua a amy BoaaeKcraaa, noaaaaA 
onpCAwcaayw acOTHaay aapxaa moxcbo ao/r- 
ymm> saAaaaoe B3mcecbhc npoBonaMocra. 
HoMepaa axnaercnyioxnea conporrajicaxe 
moxcbo no/iyum aa^pMauBX) a DjafaoaoM 
HJia aaaaoiD-naitipoBOM bkac tto a caoxr 
oMcpcat yBemmKiacT aa^opMaiiBOBByio ortor* 
boctii aa cflHHHuy aoaepxaocTB. 

PcayijaraTw npoaepxa pao*on* onLiraoro 
o6pa3oa noxaaana, trro npa paaaaggnax 
aaa<ieaKax Bum. a speMean eoaJxeflCTBas 
MCHscrca npovoAaMom caoa aocarcna bb4>op» 
ManHH t T.e. h^ct cra6aj»Haa sanHc^ aa4»p- 
Maoaa a uhcJ>pqbom ana aaaaoro-»acxpoTaow 
aaac 

C^ranzaaKae KH(J>opwaaB» npogcyoflBTa» 
nyTCM B3McpeaHa coaporaaTieaaa aaaecrauMR 
MeroAaMH. 

CTapaaBe apoaaaoaBTca aoxa^rea aa aano- 
MKHaiOBiBH ajieuear aAexTpH^ecxoro nana 

otfpaTBOE OOJlXpffOCTX. 

BbmoABeaafr saaaaaeuon) MOJiexyaapaoro 
aanoMXRaioaxeio aaeMeaTa» • eajtc 'co^eraaHa 
a aeu cnbx aa coeaaaeaaa c KaaxopaaMapaoR 
cipyxTypo* a oioa c wcxtpobho-hohkoA 
npoBOARMocruo aoxaoaxer: 

1. noatiCHTb HHiJ»pManHQBayK> ojiothoctb 
aano Maaaonn a o ycipo fl cx a a no cpasHCKaxi c 
noAyapoaonaaxDaoa TtxHOJionrcH. . B onynac 
MOJiexyjixpaoft texEOJrorRB cuioaiaa> aaBBMae* .. 
Max oajaaM aaeuearoH aaMara paaaa A 2 (A 
mapaaa opoaqAaaxa> t a to boom* xax jsflu 
nojiyiiposoaBRxoaofl Texfloxsna coe Taetct ay^ 
wmafi aaeKear aaaauaer wiomojsh oxooo 30 

• 10Q A*. HaMeaaa 

Boaneacnuu aa cnoa bocbtcju BBQ>opMaaax 
nojiyrooT aaaaca a- oa^poaoM Has aaaaoro- 
AHCxpcTHOM aanc Bonce Toro, a MQjiexy/iapHoa 
TcxBoaonm moxbo aerxo ocyrnecraaark caaq- 
Ba^ayx> crpyxTypy, ncpexoflar> x mhotogiok- 
bum aaaoMRHaxmHM ycrpoacraau; 

2. Taxoe aunanaeaao aanouaaajonicro ajiexca- 
ra noaaojuer cobucbtv aaaexcaom paoont a 
yopocnm cro B3roroBacaHC a axExuiyaraxtBia 

Haaexaocra daoceaia naMans. ocHoaaaHaa 
aa MoaexyAapaoM npaanHno, onpcACaactca, c 
oxaoA cTOpoau bdoctob TexHOJioracft aaroToa- 
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ntKHM. TTpoqecc c6opic* p eniaM cbth py ctcs 

8MB CBBTtSa, ^TO- OpCAOIIpCaWUCT UpOCTOT/ 
HSTOTOBJICHXS 1 H BRCBTBTOOCtt- COaflflMCMME 

MCvtecyAApabtx o6paaoaaHHfr b cACQouToaHo, 
npoaayrcHHa ^manHeoacc 3$4>cktob, onpcflena* 

C opyroe cropoau, safivtOTOoe KworacrBo 
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Ay flByME OpTOTOBlABHMHB np 

MRoroxpatao aydrapywr apyr apyra, Kpouc 
Toro, aanoMBBapapril ajicxear npocr b 
aKowyaramur, tu vax no oohbh u tcu xe 

OpOBQflBBXSJt npOHCXQSKT CTOTLfBaHH£, 3BIXHQ 

h crHpamie HH4»pManjak 

3aauMCMoe B3o6prrtHne npcaBasHaqeKo 

OAS HCnQAWOBaHHH ft BBTOIOIHTCmiHOB 
KB. 



OOPMYJIA H30BPETEHIW 



oieAOBar&ibBQ paaxosoxeBBHe AHaacrrpffqe- 
acoc ocflOB&KHC b opoBQffBBKB ucpBOH rpynm, 
npoBQAKHrH BTopoft rpymai, opTorcmarttKue 
apoBQSHBxaM uep&oft rpyruEW, sacoKKHBJOQiEB- 
cacb, aaxqBTBUB enow, ojnjuraajoujujfcx re*, 
«rto concpxRT caofl hochtou sapsjia c 
aierrpoaao-noBHoft nposQAHxocrbD, aanoMB- 



HajocqEfi caofr BhraootHCH B3 co^RHem c 
BBaKo p am epwaft crpyirypofl u hehccch aa 
muKBJos> notepzHom rrpoao^BHroB stopob 
rpytrau, bb npoftojanocax nepsoft. rpynitM 
noaxcAOBSTeaiBO paaxosoxexu oiob hochtojui 
aapflfla c anexTpoBRD-BOBBoi znjttBo&KMomio, 
npoeojtHBxa BTopoB rpynnM n lanorrmrf cztoft. 
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BHHiUUt Per. JIP Na 040720 
113534, rCH Mootea* Paymcxaa ua6^4/5 

131873, Moore a, EepeackoeccaB Ha&, 14 crp; 2> 
npoioBOflCTMHHoe npejurpHjmw «naren» 
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(12) Description of the Invention I ^°7j ) <l£ 

(56) US Patent #3833894, G 11C 13/00, 1974 

(54) Memory Element 

(57) The invention relates to the computing technology and can be used in memory 
devices of computers, in the development of associative memory systems. The device 
enables increase in information density, improvement in reliability, and simplification of 
the ma nufacturing ; pr gcesses by making the molecular data carrier out of a compound 
with a S^^^^^^B^^i^^^^ structure and applying it to an additional layer of 
the charge carrier with electron-ion conductance, which allows reading and writing 
information in digital or analogue-discreet form. (Fig. 2) 

The invention relates to the computing technology and can be used in memory devices of 
computers, in the development of associative memory systems, in development of data 
banks with direct access, in development of a new generation of audio/video devices. 

In the present time, the use of semiconductor technologies in microelectronics and in 
development of electronic devices is limited because of the limited electron mobility, 
large heat generation, and significant manufacturing complexity. [1,2] 

Presently, many organizations are involved in major research of the new principles of 
functioning and manufacturing of electronic devices that use super-molecular assemblies, 
characterized by their small size, diversity of shapes, and by their ability to change their 
electrical or optical characteristics in response to electric of magnetic fields or 
illumination. 

This approach opens the path to the development of a new generation of electronic 
devices based on new materials and on new mechanisms of storing and processing 
information. These devices would have a higher density of electronic components, 
higher reliability and would be based on simpler technology. 

There is a known organic memory device, which contains a memory matrix on an organic 
compound, a detector, an address decoder, and a mask register. The memory matrix has 
a five-layer structure [3]. The deficiency of such a device is the complexity and 
bulkiness of the memory matrix and the device itself, which are very significant for 
manufacturing and operating the device. The complexity and bulkiness of the device are 
due to the introduction of the new element - memory matrix. 

The closest device to the current invention is the organic memory device comprising a 
power supply, address buses (X, Y - addresses), detector, and memory matrix. The 
memory element of the memory matrix comprises of a dielectric base, on which two 
iayers of conductors are applied perpendicular to each other, a layer of molecular data 
carrier between the conductor layers, followed by a protective layer [4]. The layer of the 
molecular data carrier is made out of an organic two-component system of an oxidizer- 
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reducer compound pairs, such as placed orthogonally to the 

dielectric layer. The writing process in such system is based on tunneling principle [4], 

In the device described above, storing and erasing information is done using an electric 
field whereas retrieval of information is done optically, which significantly complicates 
the positioning mechanism. Hence, the size of the memory element and its data density 
are determined by the optical device, and therefore, a further increase in density of the 
memory device is impossible. Besides, optical retrieval of information lowers the 
reliability of the memory device as a result of the complexity of precise positioning of the 
light ray. 

The task of the present inventors is increasing data density of the memory element, 
improving its reliability, and simplifying its manufacturing process. 

The given task is solved by adding extra layers to the molecular memory element, 
containing a dielectric base and two orthogonal layers of conductors with a molecular 
data carrier between them and a protective layer. The extra layers, added to the lower 
layer of the conductors, consist of a layer of a charge carrier with an electron-ion 
conductance with a ^2 ^J^^ ^lf ^aJ ^^S^J^E ' a y er on t0 P °f made out of 
compounds with a l^^ii^lMi^^i^^^^l structure. The structure discretely 
changes its conductance in the working range of values as the digital or analogue-discrete 
data is written. 



The distinctive characteristics of the invention are: application of an additional layer of a 
charge carrier with electron-ion conductance; molecular d^ carriei^located on the layer 
of the charge carrier, is made out of a compound with a l^^l^ii^|Bl^^^^^il%l 
structure, that discretely changes its conductance in the working range of values as the 
digital or analogue-discrete data is written. 



Our search of patent, scientific and technical information sources and the analysis of the 
level of current technologies failed to uncover devices, characterized by the significant 
characteristics of the current invention. Hence, the current invention satisfies the 
requirement of newness and inventiveness/ . 



Using chemical compounds with a j^^l^^^Wi^ffi ^igel^ structure in the 

on ^ characteristic structural electron instability of 
l^^^^^j^S^ ^^^^Mii structures. Hence, in such compounds, reversible 
structural electron transformations take place under the influence of a critical electric 
field. The structural electron transformations take place due to transferring of charge 
from the layer with electro-ion conductance, which leads to a significant change in 
conductance of the molecular system: transformation dielectric-metal or -semiconductor. 

Figure 1 depicts a cross section of the molecular memory device. 

The memory element contains dielectric base (1), to which a layer of conductors (2) is 
applied, on top of which an additional discrete layer of a charge carrier with electron-ion 



f 



conductance, such as LiNbS (3), is applied. A layer of the molecular data carrier (4), 
^ppliedorit opt^ charge carrier, made out of a directed compound of a 

W^^^^^^i(^^^^^^i structure, e.g. tetracyanogenquinodimethane (TSNG). 
A layer of conductors (5) is applied orthogonally to the conductor layer (2). Protective 
layer (6) is applied on top of the structure. 

The memory element works in the following manner. During storing of information, 
when logical "1 " appears on conductors (2, 4), which are the X and Y addresses of the 
memory matrix, a pulse voltage Ewnte is applied, which exceeds threshold voltage 
Ethrtshoid, which is determined by the composition of the compounds used in the memory 
\0 element. After the recording voltage pulse, the resistance of the memory element goes 
from a high Ohm value to a low Ohm value. During retrieval of information, a testing 
voltage E r ead> which is lower than Ethnshoid, is applied to the same address conductors. 
The amount of the generated current reveals the state of the memory element - low Ohm 
state reflects a logical "1" whereas a high Ohm value reflects a logical "0" (or the other 
way around, if the system is designed to represent logical "1" with high Ohm values and 
logical "0" with low Ohm values). To erase information, voltage E craS e is applied to the 
address conductors. The corresponding diagram of the memory device operation is 
presented in Figure 2. 

The information recording proces s ' tokes plaeej due to the chan ges in electron structure in 
the molecular system of the ^M^^^Mi^ S^^^^I structure under the 
influence of the applied electric voltage, which causes the transformation of the 
molecular structure from the state of low conductance to the state of high conductance. 

2Pp The quantitative characteristics of the initial and final state depend of the type of 
compounds used and the electric field used to influence them. By selecting an 
appropriate duration and intensity of the electric field, one can obtain the desired 
conductance value. Hence, by selecting the duration and voltage of the electric pulse, 
one can obtain the desired change in conductance. By measuring the corresponding 
resistance, one can obtain information in digital or analogue-digital form, which in turn 
increases the information density. 

Experiments bn the prototype of the inyerition showed that the conducts -.. 
carrier layer changes with different Values of E^te and the duration of the electrical pulse. 
That is, the experiments show that the recording of information in digital or analogue- 
digital mode is happen^g^. . 

Information retrieval takes place by measuring resistance using known methods. 

Erasing of information takes place by the applying an electric field of the reserve polarity 
to the memory element. 



S^J!^ invention, in form of the combination of a layer of 

l^gd^^^^^^M^ ^^^^^ structure and a layer of electron-ion conductance, 
allows to: 



1. Increase information density of the memory device in comparison to the 
semiconductor technologies. 

In case of the molecular technology, the area of one memory element is A 2 (A is 
the width of the conductor), whereas for the semiconductor technology, the area 
of the corresponding element is 30-100 A 2 . By varying the value of Ewri te and the 
duration of the electrical pulse, one stores information in digital or analogue- 
digital form. Moreover, molecular technology easily lends itself to the 
implementation of a sandwich structure and allows for multi-layered memory 
devices. 

2. Improve the reliability of the memory elements and simplify their manufacturing 
and operating. 

The reliability of the memory elements based on the molecular principles is due, 
on one hand, by the simplicity of manufacturing. The assembly process is 
regulated by the specific physical and chemical conditions, which determined the 
simplicity of manufacturing and identicalness of the produced molecular 
compositions. That guarantees the exhibition of identical physical effects, 
determining the process of data storage and retrieval. 
On the other hand, the large number of molecular assemblies between two 
orthogonal conductors producing a reliable average effect. Besides, the memory 
elements are simple in operation since storage, retrieval, and erasure of 
information uses the same conductors. 

The current invention is designed for use in computing technologies. 



Design of the Invention 

Memory element, comprising serially laid out dialectic base; conductors from the first 
group of the periodic table; conductors from the second group, orthogonal to the 
conductors of the first group; recording layer; protective layer. The invention is original 
because it contains a layer of a charge carrier w ith plectoon-ion conductivity; a da ta- 
recording layer made out of a compound with a llil^^WI^^Bf^^ ^liW^ 
structure, which is applied to the bottom surface of the carriers of the second group. On 
the carriers of the first group there axe serially laid out a layer of charge carrier with 
elebtrdn-ion conductivity, barriers of fht second group, arid the protecti^^ 
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